
• Develop	
  land	
  use	
  /	
  land	
  
cover	
  (LU/LC)	
  maps	
  

• Cra7	
  design	
  vigne:es	
  
• Add	
  /	
  revise	
  targets	
  &	
  
interven>ons	
  

Filling	
  in	
  
the	
  Details	
  

Ini>al	
  scoping	
  mee>ngs	
  were	
  conducted	
  with	
  stakeholders	
  &	
  
researchers	
  to	
  iden>fy:	
  
	
  

a.	
  Co-­‐developed	
  project	
  objec8ves:	
  	
  
•  Synthesis	
  &	
  future	
  research	
  
•  Understand	
  conflicts	
  &	
  trade-­‐offs	
  
•  Explore	
  sustainable	
  &	
  resilient	
  futures	
  
•  Guide	
  decision-­‐making	
  	
  

b.	
  Partners	
  co-­‐developing	
  scenarios:	
  	
  
Over	
  50	
  leaders	
  &	
  decision-­‐	
  
makers	
  from	
  federal,	
  state,	
  county,	
  	
  
tribal	
  &	
  municipal	
  departments,	
  	
  
academic	
  representa>ves	
  &	
  NGOs	
  	
  
represen>ng	
  different	
  communi>es	
  	
  
&	
  interests.	
  	
  
	
  

c.	
  Temporal	
  &	
  spa8al	
  scales:	
  	
  
•  Current	
  state	
  –	
  2060	
  	
  
•  Phoenix	
  metropolitan	
  region	
  
•  Mul>-­‐level	
  interven>ons	
  (household	
  to	
  regional	
  scale)	
  

Key	
  Features	
  of	
  the	
  Scenario	
  Workshop	
  Series:	
  
•  Co-­‐development:	
  Moving	
  beyond	
  just	
  allowing	
  relevant	
  

stakeholders	
  to	
  provide	
  input	
  à	
  stakeholders	
  collaborate	
  as	
  full	
  
partners	
  	
  	
  

•  Mul8ple	
  Futures	
  Approaches:	
  Coupled	
  forecas>ng	
  &	
  backcas>ng	
  
allows	
  us	
  to	
  explore	
  a	
  variety	
  of	
  pathways	
  to	
  a	
  sustainable	
  &	
  
resilient	
  future	
  	
  

•  Capacity	
  Building:	
  Star>ng	
  with	
  simple	
  tasks	
  (e.g.,	
  qualita>ve	
  
systems	
  maps)	
  &	
  itera>vely	
  build	
  capacity	
  for	
  more	
  complex	
  tasks	
  
(e.g.,	
  par>cipatory	
  modeling)	
  

•  Knowledge	
  Integra8on:	
  Synthesize	
  different	
  sources	
  &	
  types	
  of	
  
knowledge	
  	
  

Why	
  Develop	
  Sustainability	
  Scenarios?	
  
•  The	
  future	
  development	
  of	
  ci>es	
  requires	
  collabora>ve	
  

approaches	
  addressing	
  planning	
  &	
  management	
  needs	
  

•  Combining	
  knowledge	
  networks	
  through	
  researchers	
  &	
  prac>>oner	
  
collabora>on	
  enhances	
  research	
  &	
  decision-­‐making	
  capacity	
  for	
  
long-­‐range	
  sustainability	
  &	
  resilience	
  planning	
  

•  Scenarios	
  provide	
  use-­‐inspired	
  knowledge	
  to	
  explore	
  complex	
  &	
  
changing	
  interac>ons	
  between	
  people,	
  infrastructure,	
  land,	
  water,	
  
energy	
  &	
  climate	
  

Scoping	
  the	
  Process	
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Household  Regional 

Scoping	
  &	
  
Framing	
  

• Iden>fy:	
  objec>ves,	
  
partners,	
  process	
  

• Analyze	
  long-­‐range	
  
governance	
  
documents	
  

Defining	
  our	
  Core	
  Scenarios	
  

• Develop	
  core	
  scenario	
  
storylines	
  &	
  structures	
  

• Iden>fy	
  temporal	
  
sequence	
  of	
  targets	
  &	
  
interven>ons	
  	
  

Defining	
  Core	
  
Scenarios	
  

• Systems	
  &	
  future-­‐
oriented	
  capacity	
  

• Co-­‐produce:	
  system	
  
maps,	
  interven>ons	
  
narra>ves,	
  appraisals	
  

Ini8al	
  Pool	
  of	
  
Scenarios	
  

Mul>-­‐criteria	
  Assessments	
  

• Sustainability	
  &	
  
resilience	
  mul>-­‐criteria	
  
assessments	
  

• Evaluate	
  &	
  refine	
  
scenarios	
  

• Scenario	
  valida>on	
  
• Explora>on	
  of	
  modeled	
  
projec>ons	
  

• Selec>on	
  of	
  scenario	
  
indicators	
  

Modeling	
  &	
  Valida>on	
  

Modeling	
  &	
  
Indicators	
  

Mul8-­‐criteria	
  Assessments	
  

Assessments	
  

Framing	
  the	
  Futures:	
  	
  
•  Adap%ve	
  scenarios	
  of	
  resilient	
  futures	
  in	
  response	
  to	
  extreme	
  events	
  (heat,	
  drought,	
  flood)	
  
•  Strategic	
  scenarios	
  of	
  plausible	
  futures	
  from	
  exis>ng	
  governance	
  documents	
  
•  Transforma%ve	
  scenarios	
  of	
  radically	
  transformed	
  sustainable	
  futures	
  
ü Outcomes:	
  7	
  dis&nct	
  scenarios:	
  3	
  adap&ve,	
  1	
  strategic,	
  &	
  3	
  transforma&ve	
  scenarios	
  

Ini8al	
  Pool	
  of	
  Scenarios:	
  
•  Elicit	
  key	
  variables	
  from	
  scenarios	
  &	
  develop	
  systems	
  maps	
  to	
  iden>fy	
  rela>onships	
  among	
  variables	
  
•  Conduct	
  rapid	
  sustainability	
  &	
  resilience	
  appraisals	
  	
  
•  Cra7	
  actor-­‐oriented	
  narra>ves	
  for	
  each	
  scenarios	
  
ü Outcomes:	
  Partner	
  report	
  of	
  poten&al	
  strategies	
  &	
  solu&ons	
  that	
  served	
  as	
  the	
  building	
  blocks	
  for	
  our	
  core	
  scenarios	
  

Defining	
  Core	
  Scenarios:	
  	
  
•  Co-­‐develop	
  scenarios	
  on	
  >melines	
  to	
  specify	
  sequence	
  of	
  events	
  
•  Forecasted	
  pathways	
  are	
  developed	
  from	
  year	
  2020	
  to	
  2060	
  
•  Backcasted	
  pathways	
  are	
  developed	
  from	
  year	
  2060	
  to	
  2020	
  
ü Outcomes:	
  Iden&fy	
  scenario	
  goals,	
  pathways,	
  &	
  indicators	
  

2020	
  

2060	
  

2030	
  

2040	
  

2050	
  

Filling	
  in	
  the	
  Details:	
  	
  
•  Establish	
  consensus	
  on	
  the	
  dis>nct	
  features	
  of	
  each	
  scenario	
  to	
  be:er	
  

understand	
  what	
  we	
  are	
  comparing	
  &	
  contras>ng	
  	
  
•  Ini>ate	
  design-­‐based	
  illustrated	
  vigne:es	
  &	
  LU/LC	
  ac>vi>es	
  	
  
•  Add	
  specificity	
  for	
  quan>ta>ve	
  modeling	
  &	
  assessments	
  
ü Outputs:	
  Refined	
  scenarios,	
  illustrated	
  vigneHes	
  &	
  LU/LC	
  maps	
  

Modeling,	
  Valida8on,	
  &	
  Assessments:	
  	
  
•  Adap>ve	
  &	
  Transforma>ve	
  scenarios	
  are	
  

evaluated	
  by	
  CAP	
  LTER	
  modeling	
  teams:	
  
water	
  use,	
  water	
  availability,	
  heat,	
  energy,	
  
carbon	
  storage	
  

ü Outputs:	
  Model	
  simula&ons	
  &	
  mul&-­‐criteria	
  
assessments	
  are	
  used	
  to	
  further	
  explore,	
  
compare	
  &	
  revise	
  each	
  scenario	
  

Targets	
  &	
  
Interven8ons	
  

Weather	
  Research	
  &	
  Forecas8ng	
  (WRF)	
  Model:	
  
Regional	
  scale	
  heat	
  &	
  precipita>on	
  projec>ons	
  

2015	
  

Mul8-­‐criteria	
  
Assessments	
  

Sta8s8cal	
  Micro-­‐Climate	
  Model:	
  
Human-­‐scale	
  heat	
  projec>ons	
  

2060	
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Products	
  for	
  
broader	
  

engagement	
  	
  

CAP	
  IV	
  &	
  UREx	
  SRN	
  
Scenarios	
  

Phases	
  of	
  the	
  Workshop	
  Series	
  

Sustainable	
  Future	
  Scenarios	
  
workflow	
  demonstra8ng	
  how	
  
different	
  types	
  of	
  knowledge	
  are	
  
integrated:	
  Targets	
  &	
  interven>ons	
  
are	
  developed	
  during	
  early	
  
workshops	
  &	
  then	
  used	
  to	
  cra7	
  
vigne:es	
  &	
  LU/LC	
  maps	
  for	
  each	
  
scenario.	
  Vigne:es	
  are	
  used	
  as	
  inputs	
  
to	
  Micro-­‐Climate	
  modeling.	
  LU/LC	
  
maps	
  are	
  used	
  as	
  inputs	
  to	
  WRF	
  
modeling.	
  The	
  impacts	
  &	
  trade-­‐offs	
  of	
  
scenarios	
  are	
  then	
  evaluated	
  across	
  
scales	
  in	
  mul>-­‐criteria	
  assessments.	
  

Human-­‐scale	
  vigne:es	
   Regional-­‐scale	
  LU/LC	
  maps	
  

Exploring	
  outcomes	
  and	
  assessing	
  tradeoffs	
  of	
  co-­‐developed	
  sustainable	
  future	
  scenarios	
  for	
  the	
  Central	
  Arizona-­‐Phoenix	
  region	
  


